Abstract. This paper discusses a discrete delay Leslie dynamics system with feedback controls. We firstly obtain the permanence of the system. Assuming that the coefficients in the system are almost periodic positive sequences, we obtain the sufficient conditions for the existence of a unique almost periodic positive solution which is globally attractive. An example together with numerical simulation indicates the feasibility of the main result.
Introduction
As we all known, investigating the almost periodic positive solutions of discrete Leslie dynamics system has more extensively practical application value (see [1] [2] [3] and the references cited therein).In this paper, we investigate the dynamic behavior of the following discrete delay Leslie dynamics system with feedback controls wherex i (k) (i=1,2) stand for the densities of the prey and the predator at time k, respectively. u i (k) (i=1,2) are the control variables at time k.
Throughout this paper, we assume that: (H1) {a i (k)}, {b 1 (k)}, {c i (k)}, {e i (k)}, {f i (k)}and {g i (k)} are bounded nonnegative almost periodic sequences such that0<a i
By the biological meaning, we will focus discussion on the positive solutions of system (1.1). So it is assumed that the initial conditions of system (1.1) are the form: (1.2) From the point of view of biology, we assume that x(0)=(x 1 (0),x 2 (0),u 1 (0),
. It is easy to see that the system (1.1) has a positive sequence solution x(k)=(x 1 (k),x 2 (k),u 1 (k),u 2 (k))(k∈Z + ) passing through x(0). where   1  1  1  1  2  2  2  1  11  12  2  21  22  1  2   1  1  1  exp{ (  1) 1},  exp{ (  1) 1},  ,  ,  min{ , },  min{ , },  2 2
Proof. The proof of Proposition 2.1 is similar to that of Theorem 3.1 in Ref. [3] and Theorem 3.1 in Ref. [4] . So we omit the detail here.
We denote by Ω the set of all solutions (
Proposition 2.2([3])
Assume that the conditions (H1) and (3.1) hold. Then Ω≠Φ.
Global Attractivity
Firstly, we prove two lemmas which will be useful to our main result. Lemma 3.1 For any two positive solutions ( 
Proof. The proof of Lemma 3.1 is similar to that of Lemma 4.1 in Ref. [4] . So we omit the detail here. 
Lemma 3.2 ([3]) For any two positive solutions
Assume that in system (1.1) with initial condition (1.2), there exist positive constants β i (i =1, 2) such that
3) where
Then for any two positive solutions (x 1 (k),x 2 (k),u 1 (k),u 2 (k)) and (y 1 (k),y 2 (k),v 1 (k),v 2 (k)) of system (1.1) with initial condition (1.2), we have lim( ( ) ( )) 0, lim( ( ) ( )) 0, 1,2.
Proof. In view of condition (3.3), there exist small enough positive constants ε and λ such that 
By calculation, it derives that
y k . Then, we have that for k ≥ k 0 +2τ, 
where ξ 1 (k) lies between x 1 (k) and y 1 (k). Similar, we define 2 
We now define a Lyapunov function as
It is easy to see that V (k 0 +2τ) <+∞. Calculating the difference of V(k),we have that for k ≥ k 0 +2τ,
Then we have →+∞ →+∞
Almost Periodic Solution
In this section, we will study the existence of a unique globally attractive almost periodic solution of system (1.1) with initial condition (1.2) and obtain the sufficient conditions. Theorem 4 .1 Assume that (1.2), (2.1) and (3.3) hold. Then system (1.1) admits a unique almost periodic positive solution which is globally attractive.
Proof. It follows from Proposition 2.1 that there exists a solution ( '  '  2  2  2  2  2  2  2  2  2  1 2
,which shows that (x 1 (k+k n ), x 2 (k+k n ), u 1 (k+k n ), u 2 (k+k n )) is asymptotically almost periodic sequence, then (x 1 (k+k n ),x 2 (k+k n ),u 1 (k+k n ),u 2 (k+k n )) are the sum of an almost periodic sequence (p 1 (k+k n ), p 2 (k+k n ), v 1 (k+k n ), v 2 (k+k n )) and a sequence (q 1 (k+k n ), q 2 (k+k n ), w 1 (k+k n ), . It is easy to know that x i (k+δ p )→p i (k), u i (k+δ p )→v i (k) as p→+∞, then we have Therefore, system (5.1) has a unique almostperiodic positive solution which is globally attractive. Our numerical simulations support our result(see Figure1). 
Conclusion
In this paper, a discrete delay Leslie dynamics system with feedback controls is considered. Assuming that the coefficients in the system are almost periodic sequences, we obtain the sufficient conditions for the existence of a unique almost periodic solution which is globally attractive by using the properties of almost periodic sequence. By comparative analysis, we find that the existence of a unique almost periodic solution of system (1.1) is determined by the global attractivity of system (1.1), which implies that there is no additional condition to add.
